Insect Syst.Evol.
Introduction
The Limnichidae are a relatively small family of Byrrhoidea (sensu Lawrence & Newton 1995) , with about 400 species in approximately 40 genera (Spangler & al. 2001; Hernando & Ribera in press) . The distributions of the extant species of the family are mostly tropical, with only a few representatives in the northern temperate region, among them three genera and 12 species in Europe (Hernando & Ribera in press; www.faunaeur.org) . The family has been recorded as fossil since Late Eocene (Priabonian) (Ross & Jarzembowski 1993) , and also from amber, both Baltic (as "Limnichus sp.", Berend 1845; Klebs 1910; Larsson 1978) and Dominican amber (as "Limnichidae", Poinar 1992: 285). To our knowledge, none of these species has been formally described.
Here, we describe a new genus and species of Limnichidae from Eocene Baltic amber, apparently most closely related to the extant genus Ersachus Erichson, 1847 (with four known species from the Neotropical region, Spangler & al. 2001 ). The systematic position of both genera is re-evaluated, and found to be uncertain among the Limnichidae.
Material and methods
The amber piece (obtained from commercial sources) was cut and polished, embedded in polyester resin (GTS-Gießharz, Voss Chemie, Ütersen, Germany), and cut and polished again. The specimen was studied under a stereoscopic microscope with optic fibre illumination. Measurements were made using an ocular scale. The specimen is slightly distorted due to compression, and measurements are thus unavoidably inaccurate (also due to optical distortion of the amber and the plastic inclusion). Drawings were made from digital photographs.
Palaeoersachus gen. n. Description.-Body shape elongated, oval . Colour grey silvery (original colour unknown, the apparent colour could be a preservation artefact). Head opistognathous, partially retracted in pronotum; almost as wide as anterior part of pronotum (Fig. 3) . Head surface covered by short, sparse and erect pubescence; punctation not clearly visible. Eyes large, convex, oblong. Antennae inserted at upper margin of eyes; insertion capsule opened towards eye (Figs. 3, 4) . Fronto-clypeal suture at insertion of antennae, weakly prominent. Labrum quadrangular, longer than clypeus. Maxillary palpi short and robust, last segment slightly longer than first two segments (Fig. 4) . Antennae long and slender; first two antennomeres long, cylindrical, 2 nd shorter than 1 st ; 3 rd antennomere approximately half as wide as 2 nd ; 3 rd to 11 th antennomeres progressively enlarged towards apex, symmetrical (Fig. 4) . Antennae covered by short, erect pubescence. Pronotum transverse; lateral margins finely bordered. Posterior margin sinuate (Fig. 5) . Base of pronotum with two longitudinal carinae of ca. 0.17 mm length, slightly curved inwards, continuing on the humeral callus; internal side of pronotal carinae excavated, in continuity with the humeral callus (Figs. 1, 5 ). Disk of pronotum flattened. Punctation of pronotum dense; interstices wider than 330 Pütz, A. et al. INSECT SYST. EVOL. 35:3 (2004) Figs 1-2. Palaeoersachus bicarinatus gen. et sp. n., 1, dorsolateral view; 2, ventrolateral view. diameter of punctures, surface smooth. Pubescence short and erect, longer than that of head. Hypomera flat, without excavation for the reception of legs; inner margins strongly bordered; surface of hypomera glabrous, with sparse punctures (Figs. 3, 4) . Prosternal apophysis firmly inserted in the mesosternum, broad and long, apex possibly round (not clearly visible), with a longitudinal medial carina, margins finely bordered; surface densely punctate, except for the smooth carina (Fig. 3) . Metasternum covered by short, dense hydrofuge pubescence (possibly forming a plastron, although not clearly visible). Metasternum and episternum flat, without grooves for insertion of legs (Figs. 3, 4) .
Elytra with sparse, short, thick erect pubescence; sides parallel; humeral callus strong (Fig.  5) ; margins slightly revolute. Punctation dense and regular, not forming striae or lines; surface between punctures smooth, interstices about twice as wide as diameter of punctures. Apex with two small elongations, possibly forming a locking device with last abdominal segment (not clearly visible). Epipleura not excavated for reception of legs, surface flat; progressively narrowed from 1 st ventrite towards apex (Fig. 3) . Scutellum cordiform (Fig. 5) .
First visible abdominal segment not excavated for reception of legs, without femoral lines (Fig.  3) . Five visible abdominal sternites, covered by short, dense hydrofuge pubescence similar to that of metasternum. Posterior margin of last sternite not visible (emarginated?).
Metacoxae strongly transverse (Fig. 3) . Legs short and robust. Femora with longitudinal ventral sulcus for reception of tibiae. Tibiae inerm; apex of metatibias with a dorsal row of strong setae (not clearly visible). Tarsal formula 5-5-5; claws robust, regularly curved (Fig. 3) .
Etymology.-Name composed of "Palaeo", meaning old, and "Ersachus", the name of its putative sister genus.
Palaeoersachus bicarinatus sp. n. Description.-Total length 2.95 mm (head included); elytra length 2.30 mm; elytra width 1.50 mm (slightly distorted); maximum body depth 1.15 mm. Description as for the genus.
Type material.-Holotype of unknown sex (to be deposited in the collections of the Naturhistorisches Museum Wien): "Baltischer Bernstein / Fundort: Jantarnyi bei / Kaliningrad / Sammlung F. Kernegger / Hamburg".
The specimen is preserved in the tip of a clear, yellowish-golden amber piece, about 15 mm long, 5 mm wide at the base, and 3 mm wide at the tip. The amber piece is embedded in a prism of transparent polyester resin of approximately 16x5x5 mm. The apex of the elytra and the right metatarsus are at the edge of the amber piece, originally partially in contact with the air (now embedded in the plastic cover). The surface of the beetle is clean and easily visible, with the exception of the apex of the elytra, the abdomen and the posterior legs, where the amber is not clear and the structures are not clearly visible.
Etymology.-Named in reference to the prominent pronotal carinae.
Type locality.-Jantarnyi, Kaliningrad, Russia.
Geological age.-Recent works date Baltic amber to be ca. 40-55 million years old (Early to Middle Eocene) (Michelsen 2000; Weitschat & Wichard 1998) .
Remarks.-Among the extant Limnichidae, the new genus and species seems to be most closely related to Ersachus, a genus distributed from Mexico to Colombia and currently comprising four species (Sharp 1902; Spangler & al. 2001) . Potential synapomorphies of the two genera are the pronotal carinae (with a similar structure, and unique among Limnichidae) and the presence of a strong border at least in the internal perimeter of the hypomera.
The two genera differ in a number of structural characters:
Ersachus has a trapezoid pronotum, with protruding posterior angles. The pubescence of the dorsal surface is squamiform. The prosternal apophysis is sulcate, and the mesosternum has two elevated tubercles at both sides of the insertion area of the prosternal apophysis. The elytra have a recognisable pattern formed by coloured patches of pubescence; the apex of the elytra are regularly rounded; the humeral callus is extremely prominent, forming a constriction of the elytron.
In Palaeoersachus gen. n. the pronotum is transverse, with the posterior angles not protruding. The pubescence of the dorsal surface is erect (not squamiform). The prosternal apophysis is carinate, and the mesosternum is flat. The elytra have no recognisable pubescence pattern (although this may be due to poor preservation); the apices of the elytra are elongated; the humeral callus is pronounced, but not forming a constriction of the elytron.
During Early and Middle Eocene there were continuous land connections between Eurasia and North America (forming the Laurasian continent), and the climate of the high latitudes of the northern hemisphere was mild, essentially frostless (Crowley & North 1991; Hallam 1994) . The Middle Eocene flora of northern Europe, as well as that of the so called "boreotropical forest belt" from North America through Europe to the Caspian Sea, was essentially tropical (Morley 2000) . By Late Eocene most of these tropical taxa had gone extinct (including, presumably, the Baltic amber fauna), indicating a substantial cooling in the Eocene-Oligocene transition (Hallam 1994) . Elements of these tropical flora and fauna either adapted to cooler conditions or died out, leaving relatives in the more favourable southern localities, as de Jonk (2003) hypothesised for some groups of butterflies -and as could also be the case for Palaeoersachus gen. n.
Systematic placement of Ersachus and Palaeoersachus gen. n.
The genus Ersachus was originally described for the single species Ersachus variegatus Erichson, 1847 as a member of the tribe Limnichini of Byrrhidae, currently recognised as family Limnichidae (Erichson 1847) . Sharp (1902) described the other three known species of the genus, and stated that "the correct position appears to be near Elmis [Latreille, 1798] , in the Parnidae" (i.e. what is currently regarded as the Elmidae). Hinton (1939a) for the first time characterised the family Limnichidae as currently recognised, specifically including Ersachus (in agreement with Erichson 1847 and in contrast to Sharp 1902) . He also provided a key to the subfamilies recognised by him: Thaumastodinae, Cephalobyrrhinae, and Limnichinae. Thaumastodinae had been described by Champion (1924) for the genera Thaumastodus Champion, 1924 (currently Pseudeucinetus Heller, 1921 and Acontosceles Champion, 1924 , who placed them in the Byrrhidae, close to Limnichinae. Similarly, Cephalobyrrhinae was described by Champion (1925) for Cephalobyrrhus Pic, 1923, as a byrrhid tribe. Subsequently, Britton (1971) described the subfamily Hyphalinae to accommodate only the genus Hyphalus Britton, 1971 , which is well characterised morphologically and will not be further discussed here.
According to the key provided by Hinton (1939a) , Ersachus (together with Palaeoersachus gen. n.) would belong to the subfamily Cephalobyrrhinae, as it has transverse coxa, tarsal formula 5-5-5, hind tibiae and tarsi without stout spines, eyes separated on vertex by more than the breadth of a single eye, and hypomera without ridges. The last character is the only one to differentiate Cephalobyrrhinae from Limnichinae in " Hinton's" (1939a ) key [in Britton (1971 , "Hinton's" (1939a) key is reproduced, but the characters of the subfamilies Limnichinae and Cephalobyrrhinae are erroneously confused]. However, in Hinton (1939b) Ersachus is considered to belong to Limnichinae, as it "has a short and poorly developed oblique ridge on the posterior portion of the hypomera, and it seems to represent an intermediate form between the Cephalobyrrhinae and Limnichinae" (Hinton 1939b: 161) . In our opinion this is a misinterpretation. The "poorly developed oblique ridge" is a small depression of the basal part of the hypomera, produced by the peculiar shape of the posterior angles of the pronotum (very prominent in the species of Ersachus). It is not a depression for the accommodation of the anterior legs, and thus it cannot be considered homologous to the ridge or the depression of the species of Limnichinae.
In his key to the New World genera of Limnichidae, Wooldridge (1975) characterised Cephalobyrrhinae as having "body elongate; eyes large and dorsally prominent, venter not grooved for reception of legs". Limnichinae have, in contrast, "body oval; eyes usually small and not prominent; venter grooved for reception of legs". Ersachus is keyed as belonging to Limnichinae, despite its elongate body, and not having the venter grooved for the reception of legs. The character of the ridge on the hypomera is not mentioned by Wooldridge (1975) .
A sound characterisation of the subfamilies of Limnichidae (and that of the family itself) can only be achieved through a phylogenetic analysis, which is being undertaken by two of us (CH & IR), but some preliminary conclusions are relevant for the placement of the genera Ersachus and Palaeoersachus gen. n. INSECT SYST. EVOL. 35:3 (2004) All currently recognised genera of Limnichinae (see Hernando & Ribera in press) have the hypomera excavated for the reception of the profemora. The ridge mentioned by Hinton (1939a, b) is the edge of the excavated posterior part of the hypomeron, which may or may not be present (as in e.g. the genus Tricholimnichus Hernando & Ribera, 2001) . Members of Cephalobyrrhinae have completely smooth hypomera, without excavations or ridges -as that of Ersachus and Palaeoersachus gen. n. However, while the hypomera of the species of Cephalobyrrhinae do not have a defined border, that of Ersachus and Palaeoersachus gen. n. is strongly bordered at least along its inner margin (it is completely bordered in Ersachus; in Palaeoersachus gen. n., the outer margin is not clearly visible). In addition to this character, in all known members of Cephalobyrrhinae, the capsule for the insertion of the antennae is closed, in a more frontal position and completely separated from the eye. In members of Limnichinae, as well as in the species of Ersachus and Palaeoersachus gen. n., the capsule for the insertion of the antennae is, in contrast, opened towards the anterior part of the eye. An additional potential synapomorphy of Cephalobyrrhinae (to the exclusion of the remaining Limnichidae, with the inclusion of Ersachus and Palaeoersachus gen. n.) is the presence of a parasutural striae, although this character is absent in the genus Throscinus Le Conte, 1874 (currently included in Cephalobyrrhinae).
According to the characters discussed above, it is not possible to consider the genera Ersachus and Palaeoersachus gen n. as members of either Limnichinae or Cephalobyrrhinae as currently recognised. In consequence, and until a more comprehensive phylogenetic analysis of the family is available, we consider them as Limnichidae incertae sedis.
